Abstract Oral health analysis is one of the principal bioarchaeological lines of investigation to evaluate the interaction between the dynamics of human communities in the past, their environment, and their social structure. These studies represent a relatively recent development in the study of native huntergatherers in Argentina. This paper focuses on oral pathology as a contribution to the understanding of the lifestyle diversity of these populations. A sample of human remains from the Chenque I site (Western Pampas, Central Argentina) was studied in order to identify differential patterns by sex, age-at-death, and location of the tooth in the arch. Six variables, considering both teeth and the alveolar tissue, were examined: caries, calculus, wear, periapical lesions, periodontal disease, and antemortem tooth loss. The results indicate that oral health deteriorated more in females. Some divergent patterns were also identified when compared with other contemporary bioarchaeological samples in the region. Both aspects are interpreted in the context of previous proposals that consider the characteristics of hunter-gatherers dynamics just before the Spanish conquest.
Introduction
Bioarchaeological studies of oral health allow inferences to be drawn on various aspects of past lifestyles, as the masticatory system is the interface between the body and the socioenvironmental context in which people are immersed (Huss-Ashmore et al., 1982; Hillson, 1996) . These investigations provide important information to define the biological, behavioral, and adaptive characteristics of ancient societies. In this paper, the first results of a broader oral health research project conducted on a sample of human remains recovered from the Chenque I site (Lihué Calel National Park, La Pampa province, Central Argentina) are presented. The aim is to identify patterns of variation in oral health by sex, age-at-death, and location of the tooth. This paper is a contribution to the understanding of the adaptive processes, hygiene practices, and patterns of food consumption of the hunter-gatherers that inhabited the Central Argentina immediately prior to European contact (c. 1000-300 years BP).
Oral health studies have diversified in recent decades, and these investigations have made a significant contribution to elucidating the great diversity of patterns observed within adaptive systems of past societies (e.g. Cohen and Armelagos, 1984; Littleton and Frohlich, 1993; Hillson, 1996 Hillson, , 2005 Larsen, 2000; Ortner, 2003; Lukacs, 2012) . Research conducted on hunter-gatherers from Argentina focused on the analysis of caries prevalences and tooth wear (e.g. Novellino and Guichón, 1995; L'Heureux, 2000) . Recently, other variables were incorporated, which greatly improved knowledge about the causal and feedback relations in the process of tooth decay for different environmental contexts and adaptive strategies within the PampeanNorth Patagonian area (central south Argentina; Figure 1 ) (e.g. L 'Heureux, 2002; Novellino, 2002; Bernal et al., 2007; Menéndez, 2010; Flensborg, 2011; Gómez Otero and Novellino, 2011) . These studies indicate no significant differences in the intensity of tooth wear between sexes and over time, and similar decay rates was observed for huntergatherer societies: 0-7.8% (Larsen, 1987) and 0-5.3% (Turner, 1979) . However, some geographical variations must be highlighted, such as the significant increase in caries after 1000 years BP both in the Southeastern Pampean region (L'Heureux, 2000 (L'Heureux, , 2002 and in the Eastern PampeanPatagonian transition (Flensborg, 2011; see Figure 1 ), perhaps related to a greater emphasis on plant consumption and an increase in carbohydrate food intake. In other areas, such as Northeastern Patagonia and Southern Cuyo (Figure 1 ), caries frequencies did not change significantly over time, showing that the carbohydrates intake did not change during the Final Late Holocene. Besides, a reduction Different skeletal parts of the body (skull, trunk, appendicular skeleton, etc.) were disarticulated and reordered to form a funerary package (Berón and Luna, 2007) . For simple dispositions, the arrangement of the remains, as much as the defined limits of the burials, is suggestive that some sort of wrapper, probably leather, was used (Berón, 2004; Berón and Luna, 2007; Berón et al., 2012a) .
A lot of cultural materials were recovered from both stratigraphic units. Although almost all the artifacts are beads manufactured from different raw materials (mollusks, bone, stone, etc.), other ornaments have also been found, such as pre-Hispanic metal pendants and fragments of a silver brooch known as tupu (Berón, 2007) . No European elements were found, providing an additional criterion for dating of the cemetery. The estimated MNI (minimum number of individuals) is 216, surpassing all the estimations previously known in hunter-gatherers cemeteries in Argentina (Berón, 2004 (Berón, , 2007 Berón and Luna, 2007) . All this evidence together allowed us to develop multiple archaeological and bioarchaeological analyses, which are referred to studies of metabolic and mechanical stress, palaeodemography, palaeopathology, violence, mortuary practices, mobility, social interaction, etc. (e.g. Berón, 2004 Berón, , 2007 Luna et al., 2004 Luna et al., , 2008 Luna and Aranda, 2005; Luna, 2006 Luna, , 2008 Luna, , 2010 Aranda, 2007; Berón and Luna, 2007; Berón et al., 2009 Berón et al., , 2012a .
Materials and Methods
The sample consists of 40 individuals from the Inferior Unit of the site, both males and females, with ages ranging between birth and >40 years (Table 1) , which enables us to assess oral health variability. As some skulls were not clean when the analysis was carried out, this sample only includes those individuals that were ready for dental analysis. Demographic information was obtained through implementation of a protocol that focused on a multiregional survey. The age-at-death of subadults was estimated by analysis of dental calcification, the maximum lengths of the long bones, and the degree of obliteration of epiphysis and apophysis (Ubelaker, 1982; Buikstra and Ubelaker, 1994; Scheuer and Black, 2000; Brickley and McKinley, 2004; Latham and Finnegan, 2010; Black and Ferguson, 2011) . Subadult sex determination was addressed in previous papers (Luna and Aranda, 2005; Luna, 2008 Luna, , 2012 . The simultaneous study of multiple quantitative and qualitative traits in mandible and ilia was performed, taking into account the methodological proposals stated in Fazekas and Kósa (1978) , Weaver (1980) , Mittler and Sheridan (1992) , Schutkowski (1993) , Holcolm and Konigsberg (1995) , Molleson et al. (1998) , and Loth and Henneberg (2001) , as well as dental metrics. The combined application of all these methods yielded reliable results. For adults, conventional morphological and metric methods for skull, hip, and long bones were applied both to determine sex and to estimate age-at-death (Bass, 1987; White and Folkens, 1991; Buikstra and Ubelaker, 1994; Brickley and McKinley, 2004; Latham and Finnegan, 2010) .
Analyses of oral health were conducted taking into account the sex and age of each individual. Although some subadult specimens were included in the interpretation of the patterns in order to account for the very early manifestation of some of the lesions, adult data was examined separately. The objective was to assess the magnitude of the differences of each variable to identify trends about health conditions for each subgroup. To recognize whether observed differences are statistically significant, nonparametric tests were applied (Kolmogorov-Smirnov Z and Mann-Whitney U) using SPSS v. 10.1 sotfware for those cases where sample size permitted. The whole sample consisted of 724 alveoli (469 for males and 255 for females) and 806 teeth (457 for males and 349 for females).
Six different variables were evaluated in each mouth: caries, calculus, wear, periapical lesions, periodontal disease, and ATL. The prevalences were obtained in relation to the number of teeth or alveoli observed, so as to eliminate bias caused by differences in the number of elements missing, whether lost pre-or postmortem. The results were also discriminated between the anterior (incisors and canines) and the posterior (premolars and molars) dentition, in order to identify variations depending on the location of the indicators in the dental arch (Brickley and McKinley, 2004) .
Variables considered
Caries is a multifactorial infectious process that has been extensively used to infer the type of diet consumed. It is a consequence of the demineralization of the inorganic portion of the tooth by oral bacteria. As diets based on carbohydrate intake generally produce higher frequencies of caries (Goodman et al., 1984) , those expected for hunter-gatherer groups are much lower than among agriculturalists (Cohen and Armelagos, 1984; Larsen, 1987; Larsen et al., 1991; Aufderheide and Rodríguez Martín, 1998; Ortner, 2003; Waldron, 2009) . In this case, the cariogenic lesions were quantified regardless of size or location on the tooth.
Dental calculus (or tartar) is the calcified remnant of the bacterial plaque that accumulates on non-occlusal surfaces of the crown, above or below the gum line (Duckworth and Gao, 2006) . The overlying surface layer contains bacteria that promote oral inflammation, and consequently, periodontal disease (Hillson, 1996 (Hillson, , 2000 (Hillson, , 2005 . The main variables affecting the prevalence of calculus relate to oral hygiene practices (Lieverse, 1999; Duckworth and Huntington, 2006; Waldron, 2009) . In this investigation, the calculus was categorized for each tooth as present or absent, regardless of its size and volume.
Tooth wear is not a palaeopathological indicator, but a normal physiological process. It often interacts synergistically with variables such as caries and ATL. Wear is a complex phenomenon manifested in a regressive change of dental tissues caused by chronic mechanical stress (Hinton, 1981; Pickles, 2006) . A large number of agents, including age, hardness of the food, its preparation, and the use of teeth in paramasticatory activities, affect wear intensity (Smith, 1984; Minozzi et al., 2003; Deter, 2009) . In this paper, dental wear was analyzed for the permanent dentition only, in order to make consistent comparisons across all age groups. For uniradicular teeth, the proposal of Molnar (1971) was used, according to which the intensity of wear is registered in eight ordinal categories. For posterior teeth, the recording procedure described by Scott (1979) was followed, which divides the occlusal surface into quadrants, obtains a value of wear for each of them using a gradient of 10 categories, and then adds the results to reach a final value, ranging from 0 to 40. Since the aim of the present study is to obtain a general picture of the speed of the tooth crown wear, the results were grouped into three broader ordinal categories: low, medium, and high (Table 2) .
The occurrence of periapical lesions is the manifestation of a localized pulpoalveolar disease. The process is initiated by pulp tissue infection due to factors such as the exposure of the cavity in high wear rates, crown fracture, periodontal disease extension toward the root, or caries (Clarke, 1990; Hillson, 2000) . These mechanisms contribute to the arrival of microorganisms to the pulp cavity and finally result in tissue death (Roberts and Manchester, 1999) . Only percentages of presence were recorded, without discriminating between their different manifestations (cists, granulomas, or abscesses; Dias and Tayles, 1997) .
Periodontal disease is a slow, progressive, and destructive inflammatory process that can be recognized by alveolar recession, exposing portions of the root and involving the periodontal ligaments, the cementum, and the alveolar bone (Strohm and Alt, 2007) . It is derived from gingivitis and the accumulation of bacteria in plaque; poor oral hygiene may also contribute to its development (Hildebolt and Molnar, 1991; Aufderheide and Rodríguez Martín, 1998; Hillson, 2000 Hillson, , 2005 Ortner, 2003; Dias et al., 2007) . Here, it is considered that the trait is present when a distance of at least 2 mm between the cement-enamel junction and the alveolar ridge is observed. Bone rarefaction, such as irregular tissue reaction and osteoporosis, may also be present (Tal, 1985; Clarke et al., 1986; Hillson, 2005) .
Finally, ATL is the end result of a degenerative process of the alveoli by changes in the periodontal tissue. It may be caused by various factors, mainly periodontal disease, pulpoalveolar defects, and tooth wear (Clarke and Hirsch, 1991; Hillson, 2000; Ogden, 2008) . Here, this variable is identified as present when partial or total obliteration of the alveoli is seen (Ortner and Putschar, 1985; Lukacs, 1989; Hillson, 2000) . Frequencies were calculated considering the quantity of missing teeth (excluding postmortem loss), unlike the treatment given to the other variables, in which the frequencies were calculated from the number of teeth or alveoli observed (Eshed et al., 2006) .
Relations between variables
The variables described above are embedded in a complex system of cause-effect relationships of dentoalveolar conditions (Lukacs, 2012) , according to which the deterioration of oral health can be promoted, supported, and/or redirected in different ways, depending mainly on oral hygiene practices, daily activity pattern, and the characteristics of the consumed food. Each of the indicators should be seen as a derivative of long-term oral use configurations, and understood in an integrated way (Hillson, 2000; Duckworth, 2006) .
The model used in this investigation is a modification of the model proposed by Hillson (2000) . The beginning of the process can be more clearly understood if functional processes (i.e. dental wear and breakage) and the characteristics of the food consumed (type and hardness) are seen as primary triggers. The dento-alveolar deterioration directly derives from chronic mechanical stress situations, and the technology used in food processing is an important factor in this Table 2 . Categorizations used to record dental wear data.
Grade of dental wear Dentition
Anterior teeth (Molnar, 1971) Posterior teeth (Scott, 1979) process since the use of grinding stones may result in the introduction of sandy particles, accelerating dental wear. This situation has been widely identified in past and contemporary hunter-gatherer societies (Lee, 1982; Larsen, 1987 Larsen, , 2000 . Moreover, the recurrent consumption of highcarbohydrate-content foods has a high cariogenic potential, favoring the proliferation of bacteria and the demineralization of tooth. The disappearance of some areas of the crown more prone to cariogenic activity, such as the ridge and groove system of the molars, can inhibit the proliferation of caries. From the beginning, oral hygiene is a catalyst that delays or accelerates the process of inflammation, which mainly depends on the presence, distribution, and extent of calculus (Hillson, 2005) . The proliferation of caries weakens the dental structure and contributes to ATL; associated with the local microtrauma process due to mastication, it can increase the amount of crown fissures and fractures, favoring the transfer of bacteria within the pulp cavity and the consequent inflammation, infection, and necrosis of soft tissues (Hillson, 2000; Larsen, 2000) . High levels of wear and the exposure of the pulp usually produce infection, periapical lesions, alveolar necrosis, and finally tooth loss (Aufderheide and Rodríguez Martín, 1998; Ortner, 2003; Waldron, 2009; Lukacs, 2012) . Moreover, the presence of calculus and tissue inflammation is often synergistically related, derived from gingivitis and producing periodontal disease (Duckworth, 2006; Strohm and Alt, 2007) . According to epidemiological investigations in both extinct and contemporary populations, periodontal disease has been a major cause for loss of teeth in adulthood (Strohm and Alt, 2007) . Given this model of dento-alveolar dynamics, in order to properly interpret the identified prevalences it is intended to identify which specific process would have occurred.
Results
The first important finding indicates the absolute absence of caries: of all teeth analyzed (n = 806), none shows signs of dental tissue demineralization, for both sexes, all ages, and different intensities of wear. Regarding calculus, general values show relatively high frequencies for both sexes (M = 51.51%, F = 35.01%; Table 3 ). In age group analysis, three clear trends are identified. On one hand, the profiles are similar for both sexes, with the highest frequencies among young adults (M 20.1-30 = 79.48%; F 20.1-30 = 54.79%; Table 3 ). The prevalences decrease at later ages and tend to remain around 50% for males and 30-35% for females (Figure 3) . Second, the observed frequencies are lower in all age categories for females, with differences ranging from 15 to 30% (Figure 3, Table 3 ). However, these differences are not statistically significant (U = 7.000; P = 0.078; Z = 1.155; P = 0.139). Considering only adults, the differences are less pronounced (M = 52.9%; F = 40.88%). Finally, the presence of calculus since subadulthood is highlighted. Under 10 years old, it is present in about 10% only in males, while between 10.1 and 20 years it is recorded at much higher frequencies for both sexes (M 10.1-20 = 71.64%; F 10.1-20 = 39.78%; Table 3 ).
Comparing data between anterior and posterior dentitions, higher percentages are observed in the latter for both sexes, although the trend identified among males is stronger. Moreover, male anterior dentition shows higher prevalences of calculus than females under 30 years, with differences of up to about 30%; from that age the frequencies are very similar for both sexes. On the posterior dentition, the highest values are observed among males for all age categories: the differences between the sexes always exceed 18% (Table 3) .
Tooth wear intensity is very similar for both sexes, fitting the typical hunter-gatherer pattern (Cohen and Armelagos, 1984) . Wear of the permanent dentition is low among subadults (under 20 years), medium among young adults (20.1-30 years) and high in older individuals, in many cases amounting to total loss of the crown (Figure 4 ). Sex differences between anterior and posterior teeth are minimal, although a more intense wear is identified on female anterior dentition from middle adulthood. Finally, posterior male teeth show a more intense wear after the fourth decade of life; there are no important differences for females (Table 3) . The general pattern indicates high rates of tooth wear for both sexes, which is consistent with the increasing presence of milling artifacts in numerous residential and mortuary contexts in Pampa-Northern Patagonia during the Late Holocene (e.g. Barrientos, 1997; Berón, 2004; Neme et al., 2005; Gil, 2006; Martínez, 2006) . The prevalence of periapical lesions in the sample is similar for both sexes and less than 5% (M = 4.08%; F = 4.30%; Table 3 ). Considering only adults, the percentages are slightly higher and the difference between sexes is more evident (M = 5.19%; F = 8.63%; Table 3 ). However, the variation of the results for both sexes including and excluding the subadult sample is minimal (3.29 and 4.94, respectively). Males show periapical lesions only over 40 years at frequencies just above 10%, while for females this indicator was identified for the preceding age group (30.1-40 years) at similar frequencies (Table 3, Figure 5 ). As observed in the visual analysis of data, the differences are not statistically significant (U = 16.000; P = 0.703; Z = 0.577; P = 0.893). When comparing tooth types by sex, adult males had greater periapical lesions in the posterior dentition (Figure 6 ), while among adult females there is a greater diversity, with no clear patterns (Table 3) .
Periodontal disease was observed at relatively low frequencies, but clear differences between males (27.93%) and females (14.09%) were evident (Table 3 ). It appears early among subadults, between 10 and 20 years, in similar and very low frequencies (M = 7.31%, F = 4.93%; Table 3 ). Notably, there is a clear trend towards an increase in percentages with age, as well as an important difference between sexes in the 40+ group (M = 45.83%; F = 24.24%; Table 3 , Figure 7) . From a statistical point of view these differences are not significant (U = 12.000; P = 0.330; Z = 0.570; P = 0.893). Considering only adults, the difference between sexes is important, although not so striking (M = 34.68%; F = 24.30). Finally, the posterior alveoli tend to have higher prevalences for both sexes (Table 3) .
Regarding ATL, clear and statistically significant differences between sexes are observed (U = 10.500; P = 0.050; Figure 6 . Periapical lesion in a first molar (burial 3; male, 40-44 years old). Figure 7 . Prevalences of periodontal disease related to sex and age from the Chenque I site. Vol. 122, 2014 63 Z = 0.577; P = 0.033). ATL is recognized not in subadults but since the early stages of adulthood, as expected. Young females have higher prevalences, about 10%, than young males. This tendency is stronger later, with differences reaching 23.50% for the 30.1-40 range. During mature adulthood, the frequencies and the difference between sexes decrease (M = 13.13%; F = 19.69%). If only adults are compared, differences toward females reach about 12% (Figure 8 , Table 3 ). In males the observed frequencies are almost the same between anterior and posterior teeth, while among females molars are more affected (Table 3) .
ORAL PATHOLOGY OF HUNTER-GATHERERS FROM WESTERN PAMPAS

Discussion
The complete absence of caries, regardless of sex, age, tooth type, and location in the dental arch, suggests that consumption of carbohydrate foods was very scarce. Calculus occurs at high frequencies for both sexes and from early ages, although female values are lower. In addition, the prevalences are higher in the posterior dentition than in the anterior one, coinciding with expectations given the greater molar protection and the greater difficulty in cleaning. This is observed in both sexes and mainly for males. Since calculus is regarded as a fertile ground for bacterial reproduction that contributes to chronic inflammation and caries, the hypothesis of minimal or no consumption of carbohydrates is strengthened. For older age ranges, the prevalence of calculus decreases, which may be related to the high attrition rates in mature adults. The general pattern of tooth wear does not show significant differences between the sexes, reaching high values at the end of young adulthood, indicating an intense mechanical stress, a probable consequence of the systematic consumption of food with abrasive particles. However, it should be noted that only a general approach to the problem of dental wear was taken in the present research. Given the high complexity of the interrelationships among the factors which seem to contribute to wear development, a detailed study will be developed in the near future.
The frequencies of periapical lesions are low and very similar for both sexes, although its appearance is earlier among females (30.1-40 years). Their presence is identified only during middle adulthood, in association with medium/ high wear rates. The whole adult percentages show much higher values for females. Periodontal disease was observed in similar and low percentages for both sexes. It appeared early in life (10.1-20 years) and increased in correlation with age. Furthermore, the frequencies for the posterior dentition are higher than for the anterior. Finally, ATL is the only variable that shows significant differences between sexes, with higher frequencies in females. In this sex, higher prevalences are also identified in the posterior dentition, as expected.
The sex differences observed can be explained by variations in neither mechanical stress nor consumption of cariogenic foods because the differences are minimal in the former case, and food data is absent. The intense chronic stress produced by the systematic chewing of hard foods and/or with high content of abrasive debris (mainly from processing food with grinding stones or direct preparation on fire, air drying or direct manipulation on the floor; Puech, 1981) may have caused the different effects in each sex, particularly in relation to calculus and ATL.
Among females, it is proposed that masticatory stress may have mainly contributed to the generation of pulp infections, consequently causing a high frequency of ATL. Calculus and periodontal disease would not have contributed significantly in the process. By contrast, calculus is the most prevalent indicator among males, showing a poor oral hygiene (Duckworth and Huntington, 2006) . However, the observed differences could also be related to other aspects, such as sexual differences in food consumption, the probable use of medicinal plants with antibiotic, anesthetic and hygienic properties, and the systematic use of the dentition as a third hand, which were not studied in this work but deserve future detailed research. Furthermore, isotopic data indicate that there are not great variations in diets between sexes (Berón et al., 2009 ). All these lines of analysis should be evaluated in depth in the future to complement the information available.
In a regional comparison, the research carried out in areas adjacent to Western Pampas (Humid Pampas, northern and central Patagonia, and southern Cuyo; Figure 1 ) indicate, as mentioned in the Introduction, the presence of low frequencies of caries (less than 6%) after 3000 years BP, which is typical for hunter-gatherer societies (Turner, 1979; Larsen, 1987; Lukacs, 1989; Littleton and Frohlich, 1993; Eshed et al., 2006) . This trend has been recognized in Paso Alsina 1 site (southern Buenos Aires province; Flensborg, 2011) , in samples from southern Cuyo (Novellino and Guichón, 1995; Novellino et al., 2004) and in the northern and central coast of Patagonia (Novellino et al., 2004; Bernal et al., 2007; Menéndez, 2010; Gómez Otero and Novellino, 2011) . Such investigations account for a slight increase of caries prevalences over time. By contrast, Novellino (2002) detected much higher frequencies in post-Hispanic southern Cuyo samples (after 500 years BP), affecting up to 50% of the individuals examined. The data strongly suggest a systematic cariogenic food intake in these recent populations. On the other hand, contrasting data was obtained for Arroyo Seco 2 site, southeast of Buenos Aires province, Humid Pampas (L'Heureux, 2002: fig. 1 ). In this case, caries rates for the Final Late Holocene sample are 19.05% for all individuals and 41.67% for subadults, markedly differing from the expected hunter-gatherer values. In a regional analysis of human remains from several archaeological sites in the area, L'Heureux (2000) reported a similar trend, with a progressive increase in the prevalences of caries with time, reaching 18.81% at the end of the Holocene. This sharp rise in later samples is attributed to an emphasis on vegetable consumption, specifically the incorporation of legumes. In short, it is possible to identify an increase of carbohydrate intake during this period, being much more evident in southern Cuyo and the southeast of Humid Pampas. All these regional data differ from the evidence obtained for the Chenque I site: the absolute absence of caries indicates that dietary changes toward the higher intake of cariogenic products did not occur, among which not only domesticated species like corn (Zea mays) must be included, but also some wild species that live in the Espinal phytogeographical province, such as algarrobo (Prosopis sp.), chañar (Geoffroea decorticans), and piquillín (Condalia microphylla) (Cabrera, 1976) . Caries was not a primary cause of the deterioration of dental health in the Chenque I site, and the regional variation in caries frequencies cannot be clearly linked with ecological differences, considering the environmental information available.
Calculus frequencies indicate inadequate oral hygiene, especially among males, and are similar to those reported for other hunter-gatherer samples (e.g. Larsen, 2000) . High prevalences identified in this investigation differ from what is documented by Flensborg (2011) for Paso Alsina I (34.8% for young adults and 22.2% for middle adults) and are similar to the values offered by L'Heureux (2000) for Late Holocene samples (about 50%). Given that the presence of calculus can promote the development of caries, higher frequencies of this indicator in association with the absence of cariogenic lesions strengthen the proposal that carbohydrate foods would not have been an essential part of the diet. Regarding periapical lesions, prevalences for the different geographic areas with available information are always less than 4% of the alveoli (L'Heureux, 2000; Bernal et al., 2007; Menéndez, 2010; Flensborg, 2011) , which is consistent with the information obtained for the Chenque I site (Table 1) . In this case, these lesions may be due not to caries but to inflammation derived from heavy wear. Periodontal disease has not been analyzed in depth in the Pampas-North Patagonian samples, and different methodological procedures were developed, so comparisons should be made with caution. The value for all adults (31.77%; Table 3 ) is much higher than those reported by Menéndez (2010) for the lower valley of the Negro River (18%) and by Flensborg (2011) for Paso Alsina 1 (less than 10%), and similar to those from the Southeastern Pampas (about 40%; L 'Heureux, 2000) . The data obtained in this study show increasing prevalences with age, related to the deterioration in oral hygiene over time. The large regional variation observed could be due to real differences in inflammation of gingival and alveolar tissues or to the application of different procedures to obtain and interpret data. This problem can only be elucidated by the development of comparative research applying similar protocols.
Finally, the data on ATL is especially relevant since all osteological samples very low frequencies compared with the Chenque I site show: less than 2% in Southeastern Pampas Region (L'Heureux, 2000), about 7% for Paso Alsina 1 (Flensborg, 2011) , and less than 16% for different areas of North Patagonia (Bernal et al., 2007) . The latter is similar to the overall value for adults in Chenque I (11.98%; Table 3 ). The significant sex differences cannot be explained by variations in the intensity of tooth wear because, as mentioned above, it was similar for both sexes. A possible hypothesis could be that women performed certain types of daily activities involving the systematic use of dentition as a third hand (e.g. Minozzi et al., 2003; Turner and Anderson, 2003; Molnar, 2008) . Although specific investigations are pending on this issue, several chroniclers' documents describe a sexual division of labor, corporal demand, and tasks for PampaPatagonian native groups. These texts refer to marked differences in daily activities between the sexes and state that women carried out a great number of tasks: while men almost exclusively focused on animal hunting and war, women were involved in caring for children, preparing food, sewing fur coats, transporting the baggage during the movements of camps, doing housework, helping in manufacturing leather rugs, building the tents, cooking, gathering firewood and water, spinning, making the furniture of the house, etc. (e.g. Cox, 1863; Lista, 1879; Musters, 1964 Musters, [1871 ; Falkner, 1969 Falkner, [1835 ). It is plausible to think that they should have used their teeth as a third hand in many of these activities, contributing to the deterioration of oral health and ultimately producing higher prevalences of periapical lesions and ATL.
Conclusion
The patterns identified suggest important differences between sexes in oral health. Complementary analysis of the variables suggests that females places more demands on their masticatory apparatus, and therefore had a more deteriorated oral health, compared with males of the same age ranges. Oral pathologies appeared earlier and at higher frequencies among females. This might be derived from differences in the use given to the mouth in daily activities, the types of food consumed, the forms of preparation of these products, and patterns of oral hygiene. Based in the result of the present study, a deeper evaluation of those aspects will open new lines of analysis that may improve social and environmental explanations about the patterns observed. This in turn will draw a more convincing interpretation about the social dynamics of late hunter-gatherers in Central Argentina.
The analyses discussed in this paper offer some divergent results compared to those reported for other neighbor bioarchaeological samples. Previous researches on the Chenque I site, developed through multiple perspectives, support the statement that the individuals buried there belonged to diverse populations that inhabited different regions and developed an intense process of social interaction with both Trans-Andean and Atlantic coastal groups during the Final Late Holocene (e.g. Berón, 2004 Berón, , 2007 . Given this interpretative framework, it is possible to suggest that the patterns observed in oral health may correspond to the presence of individuals from populations with heterogeneous forager lifestyles. It will be essential to develop additional analyses to obtain more precise information that helps strengthen local interpretations and to apply similar methodologies that enable a reliable comparison of data.
